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1
MOBILE TERMINAL AND FUNCTION
CONTROL METHOD THEREOF

TECHNICAL FIELD

The present invention relates to a mobile terminal and a
function control method thereof.

BACKGROUND ART

At the present time, foldable mobile phone terminals are
generally used as mobile phone terminals. Among them, a
plurality of mobile phone terminals mounts information dis-
play devices on their back surfaces. In these devices, clocks,
reception of calls or mails, and other information telops are
displayed.

Further, in addition to the information display in the back
surface display devices, functions (camera function and the
like) that can be used in a state where the terminal is closed
exist.

In general, when a user is walking (traveling), the terminal
is stored in a bag or a pocket of clothes. For this reason, a time
for which the user actually operates the terminal is shorter
than a time for which the user does not perform an operation
in particular and the terminal does not need to be operated
(so-called waiting time).

However, for the waiting time, information may need to be
displayed on the back surface device. For this reason, the
mobile phone terminal is generally configured, such that an
operation is enabled using a side key or the like even in a
closed state.

Ifthe side key is pressed by other products that are stored in
the bag or the pocket, an allocated function may start, and an
operation state is maintained until the mobile phone terminal
is taken out from the bag or the pocket. As a result, wasteful
power consumption may be generated.

Further, when the user is walking, it is preferable that a
function, which can be used in a state where the mobile phone
terminal is closed, be not used, in terms of safety. However, in
actuality, even in this situation, the mobile phone terminal is
used, therefore, the utilization of the mobile phone terminal
needs to be regulated. In general, these are categories of the
self-responsibilities about the morals of the users. In recent
years, however, protectors are demanded to restrict these
functions, because children possess the mobile telephone ter-
minal more and more.

In order to determine a situation of a user of a mobile phone
terminal and automatically and appropriately set or release an
operation mode, there is a “mobile phone terminal” that is,
disclosed in Patent Document 1.

Patent Document 1: Japanese Patent Application Laid-
Open No. 2003-47062

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

However, according to the invention that is disclosed in
Patent Document 1, since a posture that the mobile phone
terminal needs to be held is not considered, it is not possible
to appropriately set or release an operation mode in accor-
dance with a situation of a user.

Accordingly, the present invention has been made in view
of the above-described problems, and it is an exemplary
object of the present invention to provide a mobile terminal
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2

and a function control method thereof that can appropriately
set or release an operation mode in accordance with a situa-
tion of a user.

Means for Solving the Problem

In order to achieve the exemplary object, as a first exem-
plary aspect, the present invention provides a mobile terminal
that takes at least two forms of a utilization state and a non-
utilization state, including: state detecting means for detect-
ing whether the mobile terminal is in the non-utilization state;
an acceleration sensor; posture detecting means for detecting
a posture of the mobile terminal; restricting means for
restricting an execution of a specific function in accordance
with the detection result of the state detecting means; and
restriction releasing means for releasing a restriction of at
least a portion of the specific function restricted by the
restricting means, in accordance with the detection results of
the acceleration sensor and the posture detecting means.

In the first exemplary aspect of the present invention, the
restriction releasing means preferably determines whether a
possessor of the mobile terminal is moving in accordance
with the detection result of the acceleration sensor, and deter-
mines whether the mobile terminal is held at an operation
enabled posture in accordance with the detection result of the
posture detecting means. When it is determined that the pos-
sessor of the mobile terminal is not moving and the mobile
terminal is not held at the operation enabled posture, the
restriction releasing means preferably releases the restriction
of at least a portion of the specific function restricted by the
restricting means. Further, the mobile terminal is preferably a
mobile phone terminal that has a mobile communication
function. Further, preferably, the acceleration sensor and the
posture detecting means are integrally configured. Further,
the specific function is preferably information display or
reception of an operation through a user interface.

In order to achieve the exemplary object, as a second exem-
plary aspect, the present invention provides a function control
method of a mobile terminal, including: a state detecting step
of detecting whether the mobile terminal is in a utilization
state or a non-utilization state; an acceleration detecting step
of detecting acceleration applied to the mobile terminal; a
posture detecting step of detecting a posture of the mobile
terminal; a restricting step of restricting an execution of a
specific function, in accordance with the detection result in
the state detecting step; and a restriction releasing step of
releasing a restriction of at least a portion of the specific
function restricted in the restricting step, in accordance with
the detection results in the acceleration detecting step and the
posture detecting step.

In the second exemplary aspect of the present invention, in
the restriction releasing step, preferably, it is determined
whether a possessor of the mobile terminal is moving in
accordance with the detection result in the acceleration
detecting step, and it is determined whether the mobile ter-
minal is held at an operation enabled posture in accordance
with the detection result in the posture detecting step. When it
is determined that the possessor of the mobile terminal is not
moving and the mobile terminal is held at the operation
enabled posture, the restriction of at least a portion of the
specific function restricted in the restricting step is preferably
released.

Effects of the Invention
According to the present invention, it is possible to provide

a mobile phone terminal that can appropriately set or release
an operation mode in accordance with a situation of a user.
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BEST MODE FOR CARRYING OUT THE
INVENTION

Acceleration sensors are used in a pedometer and can
detect whether a possessor is in a stop state or a walking
(traveling) state. Further, among the acceleration sensors,
there is an acceleration sensor in which, in addition to detec-
tion of a movement, an inclination with respect to a gravity
direction can be detected. In the following exemplary
embodiment, the case of using an acceleration sensor capable
of detecting an inclination with respect to a gravity direction
will be exemplified.

Further, a mobile terminal is in a closed state, when the
mobile terminal is in a common non-utilization state. If the
acceleration sensor detects a walking (traveling) state, the
acceleration sensor may not perform information display in a
back surface display device or not receive an operation of a
user. However, even in the closed state, since the case where
the user desires to view information or perform an operation
in the back surface display device is also assumed, an opera-
tion of only some user interfaces, such as side keys, is
enabled, in consideration of an angle of when the user oper-
ates holding the mobile phone. Further, since it is difficult for
the user to hold the terminal at a specific angle, a margin is set
in an operation enabled angle.

The preferred exemplary embodiment of the present inven-
tion will be described. FIG. 1 shows the configuration of a
mobile phone terminal according to the exemplary embodi-
ment. The mobile phone terminal includes an acceleration
sensor 11, a control unit 12, a memory 13, a speaker 14, an
LED 15, a vibrator 16, a back surface display unit 17, and an
opening/closing sensor 18. The acceleration sensor 11 can
detect an inclination angle of the mobile phone terminal with
respect to a vertical direction, in addition to the acceleration
that is generated in the mobile phone terminal. The control
unit 12 controls the individual units and detects a state of the
acceleration sensor 11. A detecting unit 20 including the
acceleration sensor 11 and the control unit 12 recognizes a
situation (stop/walking (traveling)) of the possessor and
stores recognized information in the memory 13. The control
unit 12 detects an inclination angle of the acceleration sensor
11 and determines whether or not to perform an information
notification.

When the information notification is performed, the
speaker 14, the LED 15, the vibrator 16, and the back surface
display unit 17 are used.

However, in an asynchronous notification from the outside
(reception of a call and a mail), without depending on a state
of'the acceleration sensor 11, the notification may be made to
the user through the speaker 14, the LED 15, the vibrator 16,
and the back surface display unit 17.

An operation flow of the control unit 12 is shown in FIG. 2.
This operation is executed by a software process of a com-
puter (CPU) that constitutes the control unit 12.

When the mobile phone terminal is in an opened state
(utilization state), it is considered that the user is using the
mobile phone terminal. Therefore, when the opening/closing
sensor 18 detects the opened state, the control unit 12 does not
operate a function suppressing function.

If the function suppressing function becomes an ON state
in the closed state (storage state) of the mobile phone termi-
nal, the control unit 12 detects a state of the acceleration
sensor 11 (Step S21), and determines whether the user is
being stopped or moving (walking or traveling) (Step S22).
When it is determined that the user is moving (Step S22/No),
the control unit 12 detects an inclination angle using the
acceleration sensor 11 (Step S23), and determines whether
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the inclination angle is an operation enabled inclination angle
(Step S24). The “operation enabled inclination angle” will be
described in detail below. When it is determined that the
inclination angle is the operation enabled inclination angle
(Step S24/Yes), the terminal state enters in a state of receiving
the operation of the user. In this state, when the side key is
operated by the user (Step S25/Yes), the control unit 12
receives the operation (Step S26), and performs at least one of
display in the back surface display unit 17, sounding of the
speaker 14, turning-on of the LED 15, and a vibration of the
vibrator 16 (Step S27).

Further, when an asynchronous notification is made from
the outside (Step S28), the control unit 12 takes a predeter-
mined combination of the display in the back surface display
unit 17, the sounding of the speaker 14, the turning-on of the
LED 15, and the vibration of the vibrator 16, and displays a
message indicating that the asynchronous notification is
made (Step S27).

Here, the “operation enabled inclination angle” will be
described using FIG. 3. As described above, the detection of
the inclination angle is performed using the acceleration sen-
sor 11. For the simplification of explanation, it is assumed that
the acceleration sensor 11 is disposed at the center of the
mobile phone terminal. FIG. 3A shows an example where a
display surface of the back surface display unit 17 can be
operated in a horizontal direction in a state where the mobile
phone terminal is closed. Further, FIG. 3B shows an example
where the display surface of the back surface display unit 17
can be operated in a vertical direction in a state where the
mobile phone terminal is closed. In both the above examples,
it is assumed that information displayed on the back surface
display unit 17 is viewed when the user is in the stopped state.
In the drawings, a conical shape that is shown by dotted lines
shows a margin of an angle. When a vertical line is included
in a conical portion, the control unit 12 validates an operation
in a state where the mobile phone terminal is closed.

As such, when the mobile phone terminal according to the
exemplary embodiment is stored in a bag or a pocket of
clothes, the mobile phone terminal suppresses an unneces-
sary operation, thereby preventing wasteful power consump-
tion. Since the function of the mobile phone terminal cannot
be used during the walking of the user, it is possible to
increase safety of the user.

Since the acceleration sensor that has a size mountable in
the mobile phone terminal and is cheap is circulated, a manu-
facturing cost thereof does not greatly increase.

Further, the above exemplary embodiment is only an
example of the preferred exemplary embodiment of the
present invention, and the present invention is not limited
thereto.

For example, the foldable mobile phone terminal is exem-
plified in the exemplary embodiment. However, as long as the
mobile phone terminal that takes different forms at the time of
utilization and at the time of non-utilization, the mobile phone
terminal is not necessarily the folder mobile phone terminal,
and the same effect can be obtained naturally even with a
slidable mobile phone terminal.

Further, the mobile phone terminal does not necessarily
have a function that performs communication through a
mobile communication network, and the same effect can be
obtained even in a mobile terminal, such as a PDA.

As such, in the present invention, various modifications
can be made.

This application is the National Phase of PCT/JP2008/
054097, filed Mar. 6, 2008, which is based upon and claims
the benefit of priority from Japanese patent application No.
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2007-064153, filed on Mar. 13, 2007, the disclosure of which
is incorporated herein in its entirety by reference.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrating the configuration of a
mobile phone terminal according to a preferred exemplary
embodiment of the present invention.

FIG. 2 is a flowchart illustrating an operation flow of a
mobile phone terminal.

FIG. 3 is a diagram illustrating an example of an operation
enabled inclination angle.

DESCRIPTION OF REFERENCE NUMERALS
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The invention claimed is:

1. A wireless mobile terminal that takes at least two forms
of'autilization state and a non-utilization state, comprising: a
restricting unit that restricts an execution of a specific func-
tion when detecting a closed state and movement of the
mobile terminal; a state detecting unit, having an acceleration
sensor, that detects whether the mobile terminal is in the
utilization state in accordance with the detection result of the
acceleration sensor and determines whether a possessor of the
mobile terminal is moving; a posture detecting unit that
detects an inclination angle of the mobile terminal and deter-
mines whether the mobile terminal is held at an operation
enabled posture based on a pre-set margin of an angle; and a
restriction releasing unit that releases a restriction of at least
a portion of the specific function restricted by the restricting
unit when detecting an opened state of the mobile terminal,
and releases a lesser portion of the specific function when
detecting a closed state, in accordance with the detection
results of the acceleration sensor and the posture detecting
unit.

10

15

20

25

30

35

40

6

2. The mobile terminal according to claim 1,

wherein the mobile terminal is a mobile phone terminal

that has a mobile communication function.

3. The mobile terminal according to claim 1,

wherein the acceleration sensor and the posture detecting

unit are integrally configured.

4. The mobile terminal according to claim 1,

wherein the specific function is information display.

5. The mobile terminal according to claim 1,

wherein the specific function is reception of an operation

through a user interface.

6. A method of a wireless mobile terminal, comprising:
restricting an execution of a specific function when detecting
aclosed state and movement of the mobile terminal; detecting
acceleration applied to the mobile terminal to determine
whether a possessor of the mobile terminal is moving; detect-
ing an inclination angle of the mobile terminal to determine
whether the mobile terminal is held at an operation enable
posture based on a pre-set margin of an angle; and releasing a
restriction of at least a portion of the specific function when
detecting an opened state of the mobile terminal, and releases
a lesser portion of the specific function when detecting a
closed state, in response to detecting the acceleration and
detecting the inclination angle.

7. A wireless mobile terminal that takes at least two forms
of a utilization state and a non-utilization state, comprising:
restricting means for restricting an execution of a specific
function when detecting a closed state and movement of the
mobile terminal; state detecting means, having an accelera-
tion sensor, for detecting whether the mobile terminal is in the
utilization state in accordance with the detection result of the
acceleration sensor and determining whether a possessor of
the mobile terminal is moving; posture detecting means for
detecting a posture of the mobile terminal and for detecting an
inclination angle of the mobile terminal and determines
whether the mobile terminal is held at an operation enabled
posture based on a pre-set margin of an angle; and restriction
releasing means for releasing a restriction of at least a portion
of the specific function restricted by the restricting means
when detecting an opened state of the mobile terminal, and
releases a lesser portion of the specific function when detect-
ing a closed state, in accordance with the detection results of
the acceleration sensor and the posture detecting means.
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